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Jepa/lbHblM HHCTMTyT npOMbllUiieHHOM CO6CTB6HHOCTM Pocci/mcp£>n>o at&lTCTBa 

no naTeHTaM n TOBapHbiM 3HaKaM HacTOHLAWM yAOCTOBepaeT, n-^j rjgi/i/ioaseHHbie 



m 
o 



3H3KaM 

be ^ — > 

MaTepna/ibi HB/iflfOTCfl TOHHbiM BOcnpon3BGA6HMGM nepBOHasa/ibHoro om/ggaHi/m, c^opMy/ibi 



CD 



m nepTexeM (ec/in uiMeiOTCfl) 3aaBKi/i Ha BbiAany naTeHTa Ha nsoSpeTeHM^Ng 2001105766, 
noAaHHow b MapTe Mecaue nepBoro aha 2001 roAa (01 .03.2001 ). 



Hd3BdHiie n3o6peTeHiifl 



BecnpoBOAHa^ AyrmeKCHaa onTHHec- 
Kaa CMCTeMa cbh3h 



3aqBMTe/ib 



AeMCTBHTe/lbHblM aBTOp(bl) 




06LiieCTB0 C OrpaHMHGHHOM OTBeTCTBeH- 

HOCTbto «OKB M3H TEJlEKOM» 

HHKOOOPOB EBreHUM AneKceeBi/is 
nOBEflOHOCUEB KoHCTaHTMH AneKcaHA- 

POBHH 

HEPHOn/lEKOB AHaTOJinui Hhkm<J>opobmh 
TO/lCTblX EBreHnCi lyiaTBeeBMH 
TOPAMEHKO B/iaAHMnp HnKO/iaeBMH 



Yno/iHOMOHeHHbiM 3aBepnTb Konwo 
3aaBKn Ha n3o6peTeHne 




A.J1. XypaBneB 
3aBeAyK)LunM oTAe/ioM 



MTIK 7 H04B 10/00 



BECnPOBOAHAH flynJIEKCHAH 
OnTHHECKAH CHCTEMA CBU3H. 

H3o6peTeHHe othochtcm k chctcmeim 6ecnpoBO,ziHOH onraHecKOH cbctoah- 

OflHOH CBH3H H MOHCCT 6bITb HCnOJIb30BaHO B CHCTCMaX UH^pOBOH CBH3H, B Ha- 

cthocth jxjir 6ecnpoBOAHoro o6MeHa HH(j)opMauHeH 5 HanpHMep, Me>K#y 3BM, 

HaXO,ZUimHMHCH 3 B TOM HHCJie, JIH60 B IIOflBHHCHOM COCTOHHHH flpyr OTHOCH- 

TejibHO apyra, jih6o, pa3fle;ieHHbix npen*TCTBHeM zuia Hcnojib30BaHHH npoBOfl- 

HblX Cpe/ICTB CBH3H. 

H3BecTHa onTHHecxa^ cHCTCMa cb*3H, HcnoJib3yiomafl flBa TepMHHana, pac- 
noJio^eHHbix Ha Komjax, o6pa30BaHHoft hmh onranecKOH jihhhh cb^3h (1). 
Ka^bifl TepMHHaji BKJHonaeT b ce6a coBOKynHOCTb jia3epHbix nepe^aTHHKOB, 
KOTopbie H3JiyHaioT coBOKynHOCTb jia3epHbix nynicoB, HecymHx HH<|>opMauH- 
oHHbie cnrHajibi, KOTopbie npHHHMaiOTCH Ha apyroM TepMHHajie h HeKorepeHT- 

HO Cy MMHpy K)TC^[ . HeAOCTaTKOM TaKOH CHCTCMbI HBJliieTCa Heo6xOOTMOCTb HC- 

nojib30BaHHa jia3epHbix nepeaaTHHKOB, floporocrroaiijHx h tcxhhhcckh cjiohc- 
Hbix npH ^jiHTejibHOH SKcnjiyaTauHH. 

M3BecTHa onTHHecKaa cHCTeMa cbh3h (2), KOTopaa Bbi6paHa b KanecTBe 6jih- 
acaHiuero aHajiora. H3BecTHa5i CHCTeMa o6ecnenHBaeT 6ecnpoBOflHoii o6mch 
HH^opMauHefl h coAep^HT nepeflaioiuyio h npHeMHyio nacTH, BbinojiHeHHbie b 
BH^e onTHHecKoro nepeAaTHHxa h onraHecKoro npHeMHHKa. HeaocTaTKOM H3- 

BeCTHOH CHCTCMbI HBJIHHDTCH BJIHflHHe aHOMaJIHH Cpeflbl CBA3H Ha yCTOHHHBOCTb 
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CBH3H, npH Heo6xo,aHMOCTH o6ecneHeHHfl bhcokhx cKopocTeft nepe^aaMH hh- 
^opMauHH, h Ha ziajibHOCTt cb«3h 3 a TaioKe HeBbicoKHH cpoK cny)K6bi npH aoc- 
TaTOHHO 6ojibiiiHx 3aTpaTax Ha npoH3BO,acTBO h SKcruiyaTauHio. 

K aHOMajiHHM cpeAW cbh3h 5 npHBO/^mHM k yxy^uieHHK) CBH3H othocjitcji: 

1 . ATMOc4>epHbie mbjichhh, TaKHe KaK TyMaHbi, ^omcot, cHer, BJinaiomHe Ha 3aTy- 
xaHHe CHrHana b jihhhh cbh3h. 

2. ,ZJe4>opMauHH h Me/meHHbie KOJie6aHHa 3JISlhhh h KOHCTpyiojHH, Ha KOTopbix 
ycTaHaBJiHBaKDTca onTHHecKHe npHeMHHKH h onTHnecKHe nepe^aTHHKH (H3Jiy- 
naTejiH), npHBOzmmne k noTepe hjih nacTHHHOMy chh^chhio ypOBHfl npHHH- 
MaeMoro cHraajia 3a cneT HapyuieHHH B3aHMHoro HaBe^eHHa onraHecKHX npn- 
eMHHKOB h onranecKHx nepeflaTHHKOB (H3JiyHaTejieH) npoTHBonojioaoibix 

IiyHKTOB CBH3H. 

3. nepeceneHHe jihhhh cb^3h Henpo3panHbiMH o6i>eKTaMH, HanpHMep, nrauaMH, 
KOTopbie MoryT Bbi3BaTb pe3Koe 5 KpaTKOBpeMeHHoe ocjia6jieHHe CHraajia. 

4. Bjiy^CAaHHe nonoaceHHfl h H3MeHeHHe yrjiOB npnxoAa CBeTOBoro Jiyna Ha anep- 
Typy onTHHecKoro npneMHHKa npn npoxonmeHKH nepe3 TenjioBbie tiotokh 
nporpeTOH cojiHueivi npo3paHHOH Typ6yjieHTHOH aTMOC<i)epbi, npHBOflamHe k 
4)JiyKTyauH«M cbctoboh mouihocth na 4)OTOAHOzie onTHHecKoro npneMHHKa, 
KOTopbie npn 6oJibuiHX aMnjiHTy^ax MoryT npHBecTH k yxyzuueHHio KanecTBa 

CBA3H. 

TexHHnecKHMH pe3yjibTaTaMH ,Ha flocraaceHHe KOTopbix HanpaBJieHO aaHHoe 

H306peTeHHe 5 aBJIJHOTCH MHHHMH3aiiHH CHHHCeHHfl KaneCTBa CBJ53H, BbI3BaHHOrO 

aeiicTBHeM npHBeAeHHbix Bbiuie (J)aKTopoB 3 au. a 1 cHH^ceHHe 3aTpaT Ha npo- 
H3BOACTBO h 3KcnjiyaTauHK) npn noBbimeHHH HaaeacHOCTH h 6e3onacHOCTH 



npczuiaraeMOH cHCTeMbi 6ecnpoBOflHOH CBeTO^HO^HOH onraHecKOH ^ynjieKc- 

HOH CHCTeMbi CBH3H. 

ripH 3T0M 06lHHMH CymeCTBCHHEIMH npH3HaK8MH 3aHBJ15ieMOH CHCTeMbi H 

6jiH^caHiuero aHanora HBJiJiioTCfl nepeaaiomaa nacTb, cocToamaa H3 nepBoro 
onraHecKoro nepe^aTHHKa (onranecKoro H3JiyHaTejin) h npneMHaa nacTb, co- 
cTOflmaa H3 nepBoro onTHHecKoro npneMHHKa, npn 3tom nepBbifi onTHHecKHH 
nepe^aTHHK h nepBbin onTHHecKHH npneMHHK o6pa3yiOT nepBbm onTHnecKHH 
npHeMonepe,aaTHHK nm. Otjihhhc 3aaBJieHHoro H3o6peTeHHH ot 6jiH>KaHiiiero 
aHajiora, no3BOJi^iomee noJiyHHTb yKa3aHHbie TexHHHecKHe pe3yjibTaTbi, 3a- 
KjuoHaeTca b tom, hto BBefleH BTopofl onTHHecKHH npHeMonepe^aTHHic 11112, 
aHajiorHHHbiH nepBOMy, npn 3tom nepBbiii h BTopoii npweMonepeziaTHHKH pac- 
nojio^ceHbi Ha npoTHBononoacHbix KOHuax o6pa30BaHHOH hmh 6ecnpoBOAHOH 
onraHecKOH jthhhh cb«3h 5 Bxofl nepBoro onranecKoro nepe^aTHHKa Kaac/ioro 
H3 yKa3aHHbix npHeMonepe^aTHHKOB cBH3aH c bmxo^om cooTBeTCTByiomero 
KOHBepTepa nepe3 MoayjiaTop, Bbixoa nepBoro onranecKoro npneMHHKa, Ka^K- 
zioro H3 yxa3aHHbix npHeMonepe^aTHHKOB cB«3aH c bxo^om cooTBeTCTByioine- 
ro AeMO^yjiaTopa, Bbixo£ KOToporo cBH3aH c bxoaom cooTBeTCTByiomero KOH- 
BepTepa, npn 3tom nepBbifi onTHHecKHH nepe^aTHHK h nepBbifi onTHHecKHH 
npneMHHK KaaKAoro H3 yKa3aHHbix npneMonepe^aTHHKOB pacnojioaceHbi Ha 
npHMoid, coe^HH^iomeH hx onraHecKHe och b ojiockocth, nepneH£HKyjmpHofi 
hx onranecKHM ochm, h npocTpaHCTBeHHO pa3HeceHbi (Ha paccTOHHHe d > 30 
cm) oraocHTejibHO ppyr ,apyra, nepBbifi onTHnecKHfi nepeflaTHHK Ka^caoro H3 
yKa3aHHbix npHeMonepe#aTHHKOB BbinojiHeH b BH^e nocneflOBaTejibHO ycTa- 
HOBJieHHbix apyr 3a j^pyroM h onraHecKH CB5i3aHHbix CBeTOflHoaa h onraHe- 
CKoro KOH^eHCopa (3), npHMeM bxoa CBeTO^HO^a hbjihctch bxoaom nepBoro 



onTH necKoro nepeaaTHHKa, a Bbixoa onraHecKoro KOH^eHCopa aBJifleTca bmxo- 
rom nepBoro onraHecKoro nepe^aTHHKa Kaacaoro H3 yKa3aHHbix npHeMonepe- 
ziaTHHKOB, nepBbiH onTHnecKHH npHeMHHK Kaaoioro H3 yxa3aHHbix npHeMone- 
peaa-niHKOB BbinoJiHeH b bujxq nocjieaoBaTejibHO ycTaHOBJieHHbix npyr 3a apy- 
tom h onTHnecKH CBH3aHHbix onTHMecKoro KOHZteHCopa, flHac^parMbi h 4>oto- 
jXHOjxa, npn 3tom paccTOHHHe A MQTKjxy ^oto^hoaom h AHa^parMofi, naxow- 
mefica b 4>OKajibHOH iijiockocth onTHHecKoro KOH^eHCopa, onpcaejuieTCfl no 
4>opMyjie 



A = b F / ^K, rae 



b - ^HaivreTp CBeTonyBCTBHTejibHOH ruioma/ucH <J)OTO,aHO#a 5 

J\K - J\H3MQTp JIHH3M OIITHHeCKOrO KOHfleHCOpa, 

F - (J)OKycHoe paccTOHHHe onranecKoro KOH^eHCopa, OTMepneMoe ot 
jiHH3bi onTHHecKoro KOH/ieHCopa jxo ueHTpa oTBepcTHfl £Ha<i>parMbi 5 npn 3tom 
bxojx onTHHecKoro KOHZieHcopa zbjihctch bxoaom onraHecKoro npHCMHHKa 
Ka^c^oro H3 yKa3aHHbix npHeMonepcaaTHHKOB, a Bbixoa fyoTomiOjxa hbjihctc^ 
bmxo^om nepBoro onraHecKoro npHCMHHKa Ka^oro npHeMonepe^aTHHKa, 
npHHCM iunpHHa AHarpaMMbi HanpaBJieHHOcra yKa3aHHbix onraHecKoro nepe- 
AaTHHKa h onTHHecKoro npneMHHKa 4)opMHpyK)TCfl b npe^ejiax ot 30 no 60 
yrjioBbix MHHyT, npn 3TOM yroji 0, xapaKTepH3yioiHHH uiHpHHy ^HarpaMMbi 
HanpaBJieHHOCTH onpcaejiaeTCfl H3 ycjiOBHH 



tg 20 = a / F, 



a - AHaMe-rp OTBepcraa flHa<j>parMbi, 

F - <J)OKycHoe paccTOHHHe onTHMccKoro KOH^eHCopa, oTMepaeMoe ot jihh- 
3bi onTHMecKoro KOH^eHcopa ao uempa oTBepcraH flHa<})parMbi; 
KpOMe Toro KOHBepTep BbinojiHeH b BHfle npeo6pa30BaTena 5 ocymecTBJiaiome- 
ro npeo6pa30BaHHe cnrHajia bxoahoh ahckpcthoh HH(J)opMauHH b Ko^HpoBaH- 
hmh cHraaji c HcnoJii>30BaHHeM KOfla MaHHecTep npn nepej^ane no jihhhh cba- 
3h h oGpaTHoe npeo6pa30BaHHe Ha npneMe. 

OnncaHHaa onTHHecicafl CHCTeMa HBJiaeTca £Byx3JieMeHTHOH, TaK KaK hc- 
nojib3yeT b KaatziOM onranecKOM npHeivionepeflaTHHKe ojxuh onraHecKHH nepe- 
AaTHHK (onTHnecKHH H3JiynaTejib) h oahh onTHnecKHH npHeMHHK, o6pa3yK>- 
mne #Ba KaHana cb*3h. TlpH ,zjByx3JieMeHTHOM onTHnecKOM npHeMonepe#aTHH- 
Ke npocTpaHCTBeHHbifi pa3HOc onTHHecKoro nepeflaTHHKa h onTHnecicoro npn- 
eMHHKa co3AaeT jxnn Ka>K£oro jiyna flynjieKCHoft 6ecnpoBO,aHOH onTHHecKOH 
jihhhh CBH3H cboh nyTb pacnpocTpaHeHHH Jiyna h co3^aeT £Ba KaHana cba3h. 
BepoHTHOCTb oziHOBpeMeHHoro bo3hhkhobchhh ycjioBHH Ann MaKCHMajibHoro 
oTKJioHeHH^ jiyna no o6ohm nyTJiM pacnpocTpaHeHHH, a 3HaHHT h BepoaTHocTb 
OAHOBpcMCHHoro c6ofl cbh3h no o6ohm KaHajiaM CHHHcaeTCJi no cpaBHeHHio co 
cjiynaeM pacnpocTpaHCHHfl no o6meMy nyra. 

FIpH 3TOM npezmaraeMaa CHCTeMa mojkct 6biTb BbinojiHeHa neTbipex3Jie- 
MeHTHOH. B 3tom cjiynae b Ka^biH H3 yKa3aHHbix npneMonepeflaTHHKOB bbo- 
Ahtcm no BTopoMy onTHHecKOMy nepeziaTMHKy h onTHHecKOMy npneMHHKy, 
BbinojiHeHHbiM aHajiorHHHo nepBOMy onTHHecKOMy nepeaaTHHKy h nepBOMy 
onTHHecKOMy npneMHHKy, o6pa3yiomHM BMecTe nerape KaHaJia cb*3h 5 npn 
3tom yKa3aHHbie onranecKHe nepeaaTHHKH h npneMHHKH Kaac^oro npneMone- 



peaaTHHKa TaK>Ke npocTpaHCTBeHHO pa3HeceHbi b iijiockocth, nepneH^HKyjiap- 

HOH HX OnTHHeCKHM OCHM OTHOCHTCJIbHO npflMOH, COeflHHHIOmeH HX OIITHHe- 

CKHe och b yKa3aHHOH ruiocKocTH, npH 3tom yKa3aHHwe onTHnecKHe nepe/jaT- 
hhkh h npHeMHHKH nepBoro npHeMonepeaaTHHKa pacnojio^ceHbi b nocjie^OBa- 
TenbHOCTH: nepBbift oxithhcckhh npneMHHK, nepBbiH onranecKHH nepcaaTHHK, 

BTOpOH OnTHHeCKHH JlpHCMHUK, BTOpOH OIITHHeCKHH nepej^aTHHK, a BO BTOpOM 

npHeMonepcaaTHHKe oTHocHTejibHO nepBoro npneMonepeflaTHHKa pacnojioace- 
hm b nocjieaoBaTejibHocTH - nepBbiH oirraHecKHH nepe^aTHHK, nepBbift ofith- 

HeCKHH npHeMHHK, BTOpOH OIITHHeCKHH nepeflaTHHK, BTOpOH OIITHHeCKHH npH- 
eMHHK (HJIH Hao6opOT) C HX npOCTpaHCTBeHHbIM pa3HeCeHHeM OTHOCHTCJIbHO 

Apyr apyra b Ka^oM H3 yKa3aHHbix npneMonepe,aaTHHKOB(Ha paccTO^HHe d/2, 
iTje d > 30 cm.). Ilpn 3tom Bbixo^bi (<})otoaho£ob) nepBoro h BToporo onTnne- 
ckhx npneMHHKOB Kaag^oro H3 yKa3aHHbix npHeMonepe/jaTHHKOB CBH3aHbi c 
bxoziom cooTBeTCTByiomero zieMO^yji^Topa nepe3 cyMMaTop, a Bbixo^bi BTopo- 
ro onraHecKoro nepe^aTHHKa b Ka^OM H3 yKa3aHHbix npneMonepe^aTHHKOB 

CBH3aHbI C COOTBeTCTByiOIIJHM MOflyjIflTOpOM. 

CymHocTb 3a^BjieHHoro H3o6peTeHHH HjunocTpHpyeTca nepTOKaMH, rjxe Ha 
<3pnrA noKa3aHO pacnojio^KeHne (npocTpaHCTBeHHbifi pa3Hoc) onTHHecKHX ne- 
pe^aTHHKOB (onranecKHx H3JiyMaTeneH) h onranecKHx npneMHHKOB #Byx3Jie- 
MeHTHbix nepBoro h BToporo npHeMonepe^aTHHKOB onTHnecKOH cncTeMbi cbh- 
3H h reoMeTpn^ pacnpocrpaHeHHfl onranecKHX jiyneH, H3JiyHaeMbix onTHne- 
ckhmh nepeziaTMHKaMH; Ha (J)hi\2 noKa3aHO pacnoJioaceHne (npoerpaHCTBeH- 
HbiH pa3HOc) onranecKHx nepe^aTHHKOB (onTHHecKHX H3JiyHaTejieii) h onrane- 
ckhx npneMHHKOB HeTbipexajieMeHTHbix nepBoro h BToporo npneMonepcaaT- 
hhkob onranecKOH chctcmm cba3h h reoMeTpH^ pacnpocTpaHeHHH on-ranecKHX 
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jiyneH, H3JiynaeMbix onranecKHMH nepeaaTHHKaMH; Ha 4>hi\3 noKa3aHa 6jiok- 
cxeMa onTHHecKofi chctcmm cb*3h jxjih AByxajieMeHTHbix npHeMonepe^aTHH- 
kob; Ha <J)Hr.4 noKa3aHa 6jiOK-cxeMa onTHHecKOH CHCTeMbi cba3h neTbipex- 
3JieMeHTHbix npHeMonepeAaTHHKOB; Ha 4>Hr\5 noKa3aHa cxeMa onraHecKoro 
npneMHHKa (pacnojioaceHHe 3JieMeHTOB onTHnecKoro npHCMHHKa). 

ripH 3tom Ha yKa3aHHbix 4>nrypax BBe^eHbi cjie^yiomHe o6o3HaneHHfl: 



mil - nepBbiH onraHecKHH npneMonepe,aaTHHK, 

11112 - BTopofi onTHnecKHH npHeMonepeaaTHHK, 

OIIp 11 - nepBbifi onTHHecKHH npHeMHHK nepBoro nni 5 

Oil 11 - nepBbifi onTHHecKHH nepeziaTHHK nepBoro nm, 

OIIp 21 - nepBbiH onTHHecKHH npHeMHHK BToporo 11112, 

Oil 21 - nepBbifi onranecKHH nepe^aTHHK BToporo 11112, 

Onp 12 - BTopoH onraHecKHii npneMHHK nepBoro 11111, 

On 12 - BTopoH onTHHecKHH nepczjaTHHK nepBoro 11111, 

Onp 22 - BTopofi onTHHecKHH npneMHHK BToporo 11112, 

On 22 - BTopon onTHHecKHH nepe^aaTHHK BToporo 11112, 

Ml - MOflyjiHTop nepBoro 11111, 

M2 - MO/iyjiiiTop BToporo 11112, 

JXM1 - aeMoayjiflTop nepBoro I1I11, 

RM2 - aeMoayjiflTop BToporo nri2 5 

Xl — cyMMaTop nepBoro 11111, 

£2 - cyMMaTop BToporo 11112, 

<X>,H - (^OTo^Hozibi cooTBeTCTByiomHx onranecKHx npneMHHKOB (0,ZJ1 1, 0^12, 
0^21,0^22), 



OK - onranecKHe KOH^eHcopti cooTBeTCTByiomHx onraHecKHx nepezia-niHKOB 
(OK11, OK21, OK 12, OK22) h onTHnecKHe KOH^eHcopbi cooTBeTCByio- 
iuhx onTHHecKHX npHeMHHKOB (OKI 1, OK21, OK 12, OK22), 

Kl - KOHBepTep nepBoro npHeMonepeaaTHHica nm, 

K2 - KOHBepTep BToporo npHeMonepeaaTHHKa 11112, 

CJX - CBeTO£HOfl cooTBeTCTByiomHx onranecKHx nepeaaTHHKOB (QZJ11, 

Cfll2, C#21,Cfl22), 
a - ^HaivieTp oTBepcTHM OTa^parMbi, 

b - #HaivieTp CBeTonyBCTBHTejibHOH njiomajoiKH (^oTo^Ho^a, 
F - (J)OKycHoe paccTOflHHe onraHecKoro KOH^eHcopa, OTMepaeMoe ot jihh3bi 
onraHecKoro KOH^eHcopa jxo ueHTpa OTBepcTHfl OTa^parMbi, 
- AHaivieTp jiHH3bi onranecKoro KOH^eHCopa. 

CHCTeMa 6ecnpoBO,zmoH onraHecKoft AynjieKCHOH cba3h, Hcnojib3yiomafl 
^ByxDJieMeHTHbie npneMonepeaaTHHKH (4>hi\3), coctoht H3 jxsyx o^HHaKOBbix 
no cocTaBy nonyKOMnjieicroB, b Kaa^bin H3 KOTopbix bxo^t onranecKHH 
npHeMonepe.aaTHHK, MO^yjiflTOp, aeMOziyjuiTop h KOHBepTep. B pa6oneM co- 
CToaHHH nepBbiH h BTopofl onTHHecKHe npneMonepeflaTHHKH (nm h nn2) CO- 
OTBeTCTByioiUHx nojiyKOMnjieKTOB, pacnojio>KeHHbie Ha npoTHBonojioncHbix 
KOHuax, o6pa30BaHHOH hmh jihhhh onTHHecKOH CBA3H, HaBoj^Tc^ zipyr Ha apy- 
ra. IlpH 3tom KOHBepTepbi no^coeflHHaiOTCfl k uHcj^poBOH ce™ o6MeHa (nepe- 
AanH h npneMa) HH<J)opMauHeH. TlocKOJibKy npefljiaraeMaa CHCTeMa aynireKC- 
Haa h onepauHH nepeaaHH h npneMa HH(J)opMauHH ot o^Horo nonyKOMnjieicra 
k ,apyroMy b o6ohx HanpaBJieHH^x npoHexo^T o/jHHaKOBO, paccMOTpHM TOJib- 
ko npouecc nepeflann HH<|)opMaiiHH no jihhhh (KaHajiy) cbh3h ot nepBoro no- 
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jiyKOMnjieicra ko BTopoMy npH ^ByxajieMeHTHbix npHeMonepeaaTHHKax (nni h 
11112). BxoflHaa HH(})opMauHH (bxoahoh flHCKperabm cHraaji) H3 im<J)poBOH ce- 
th nocTynaeT Ha KOHBepTep Kl nepBoro nm, me KOflHpyeTca c Hcnoub30Ba- 
HHeM KOfla THna «MaHnecTep» h noflaeTca b jiorHHecKHX ypoBHHX Ha Moayjifl- 
Top Ml, ynpaBJimoiUHH H3JiyneHHM CBeTOOTo^a C^ll onranecKoro nepe^aT- 
MHKa (onranecKoro H3JiyHaTejia) OI111 TaKHM o6pa30M, hto npH nepcaane jio- 
rHHecKoid « 1 » cBeTOBbie HMyjibCbi H3JiyHaioTCH b nepBofl nojiOBHHe 3aAaHHoro 
TaKTOBoro HHTepBana, a npH nepcaane jiorHnecKoro «0» - bo BTopofi nojiOBH- 
hc CnrHaji, H3JiynaeMbiH CBemaHOZiOM nona^aeT Ha onranecKHH KOH^eHCop 
OKI 1 nepBoro onTHnecKoro nepe^aTHHKa Om 1, KOTopbifl <|)0pMHpyeT umpH- 
Hy ziwarpaMMbi HanpaBJieHHocra onranecKoro nepe^aTHHKa (onranecKoro H3- 
jiynaTejiH) b npe^ejiax ot 30 no 60 yrjiOBbix MHHyT. Ko^HpoBaHHe rana «MaH- 
qecTep» Hcnojib3yeTCfl, nocKOJibKy oho o6ecneHHBaT ycTOHHHBOCTb k hm- 
nynbCHbiM noMexaM h cHHacaeT BepoaTHOCTb jiohchoh TpeBorH npH o^HHaKO- 
Bbix c npoToranoM coothoihchh^x cnrHaji / myM. B KOAe rana MaHnecTep jinn 
Ko^HpoBaHHH e^HHHu h Hyjiefi Hcnonb3yeTC^ nepenaa noTeHUHajia, to ecTb 
4>poHT HMnyjibca. FIpH TaKOM ko^hp o b aH h h Kan<zibiH TaKT j^enHTCH Ha jxbc nac- 
th. HH<JiopMauH5i KOOTpyeTCH nepena^aMH noTeHUHajia, npoHCxoflflmHMH b 
cepe^HHe Ka^oro TaKTa. EflHHHua KO^HpyeTCH nepena^OM ot hh3koto ypoBHa 
k BbicoKOMy, a ho Jib - o6parabiM nepena^OM. B Hanajie Kaaczioro TaKTa MoaceT 
npoHcxo,aHTb cjiy>Ke6HbiH nepenaa cHrHana, ecjiH Hyaoio npe^cTaBHTb He- 
CKOJibKO e^HHHu hjih Hyjieii noapaa. TaK KaK cHrHaji H3MeHfleTca no KpaHHeii 
Mepe ozihh pa3 3a TaKT nepeaaHH oziHoro 6HTa ziaHHbix, to TaKOH kojx o6jiaziaeT 

XOpOUJHMH CaMOCHHXpOHH3HpyK)mHMH CBOHCTBaMH H, KpOMC TO TO, HMCCT ZUXZ 



oflHO npeHMymecTBO, TaK KaK njw nepeaann flaHHbix Hcnojib3yeTCH flBa ypoBHa 
CHrHajia. 

OnraHecKoe H3JiyneHHe nepBoro onTHnecKoro nepcaaTHHKa OTI 1 1 (nepBoro 
npHeMonepcaaTHHKa nni) o6jiyHaeT onraHecKHH KOH^eHCop OK 12 nepBoro 
onTHnecKoro npHeMHHKa OF[pl2 (BTOporo 11112, cm. Jiyn 2 Ha (|>Hr.l). OnTHne- 
CKaa 3Hepran 3 co6paHHaa onraHecKHM KOH^eHcopoM nepBoro onTHnecKoro 
npHeMHHKa BToporo 11112 HanpaBJiaeTca nepe3 oTBepcrae OTa^parMbi Ha 4>o- 
TOtfHOfl 0/1,12, npeo6pa3yeTCH b 3JieKTpHnecKHH cnrHaji h HanpaBjmeTCH 3aTeM 
Ha fleMoayjiflTop RM2. Upu 3tom onranecKHH KOH^eHcop onTHnecKoro npH- 
eMHHKa 4>opMHpyeT uinpHHy #HarpaMMbi HanpaBJieHHOCTH TaK^ce b npe^ejiax 
ot 30 no 60 yrjiOBtix MHHyT. B ^eMOflyiurrope RM2 BToporo IHI2 CHraaji npe- 
o6pa3yeTc« b jiorHnecKHe ypoBHH KOfla rana «MaHnecTep» h no,ziaeTCfl Ha koh- 
BepTep K2 BToporo 11112, nje npeo6pa3yeTCH b HH^opMaunoHHbiH CHrHan b 
cooTBeTCTBHH c Tpe6oBaHHHMH ceTeBbix npoTOKOJiOB h HanpaBjmeTCfl b uh^)- 

pOByiO CeTb nepe^aHH HH(J)OpMa]HHH. IlpH 3TOM Jinx CHHKCHH5I Bep05ITH O CTH 

c6oeB cbh3h npn nepeceneHHH jihhhh cba3h Henpo3paHHbiMH npe^MeTaMH b 
CHCTeMe npHMeHfleTca npocrpaHCTBeHHbiH pa3Hoc onTHnecKoro npneMHHKa h 
onTHnecKoro nepe^aTHHKa (b njiocKOcra, nepneHflHKyjiapHOH hx onTHHecKHM 
ochm) Kaaqjoro npHeMonepe^aTMHKa( Ha paccTOHHHe d > 30 cm), hto hckjiio- 
naeT o^HOBpeMeHHbiii c6oh no o6ohm KaHanaM aynjieKCHOH jihhhh cbh3h. 

npn ^Byx3JieMeHTHOM onTHnecKOM npHeMonepeaaTHHKe pa3Hoc onranecKHX 
npn6opoB co3^aeT win Kancaoro KaHajia aynjieKCHOH jihhhh cba3h cboh nyTb 
pacnpocTpaHeHHH Jiyna (jiyn 1, Jiyn 2 Ha (Jmr.l). BepoflraocTb OflHOBpeMeHHO- 
ro B03HHKHOBeHH^ ycjioBHH ajia MaKCHMajibHoro oTKjioHeHH5i Jiyna no o6ohm 
nyT^M pacnpoTpaHeHH^, a 3HaHHT, h Bepo^THOCTb o^HOBpeMeHHoro c6oa CBH3H 



no o6ohm KaH&naM CHH^aeTca no cpaBHeHHio co cjiynaeM pacnpocrrpaHeHHa 
no o6meMy nyTH. 

no cyra, npczuiaraeMaa CHCTeMa c ziByx3JieMeHTHbiMH npHeMonepe^aTHH- 
KaMH, c Hcnonb30BaHHCM ^Byx nyreH (flByx KaHanoB cbjj3h) pacnocTpaHeHKH 
jiyneH o6ecneMHBaeT (jiyMH 1, 2 Ha (J)Hr. 1) h ocymecTBJiaeT HHTerpajibHoe 
cyMMHpoBaHHe CHmanoB no jxsyu pa3HeceHHbiM ny-niM pacnpocTpaHeHHfl jiy- 
Hefi. 06pa30BaHHoe TaKHM o6pa30M HHTerpajibHoe cyMMHpoBaHHe b CHCTeMe 
cbjbh peanH3yeT cxeMy nepe,aaHH, npneivia h o6pa6oTKH HH<|)opMauHH 5 npn ko- 

TOpOH O^HOBpeMeHHBIH c6ofi no 060HM KaHaJiaM B03MOHCCH TOJIbKO npH OAHO- 

BpeMeHHOM c6oe CBH3H no £ByM nyTHM pacnpocrpaHeHHfl Jiynefl. 

J\sin CHH^eHH^i njiOTHOCTH CBeTOBoro noTOKa Ha noBepxHocra 4>cnro£HO,aa 5 a 
cjie^oBaTejibHo h jxnn noBbmreHHfl pecypca pa6oTbi CBeTo^Ho^OB, Hcnonb3yeT- 
cfl cneunanbHa^ onTHnecKaa cxeMa Ka>Kfloro H3 onTHnecKHx npneMHHKOB 
(<})Hr.5) 5 corjiacHO KOTopofl b 4>OKajibHOH njiocKoc™ o6beKTHBa ycraHaBJiHBa- 
eTca ^Ha^parMa, <j>opMHpyiomaji yron 3peHHH onTHnecKoro npHeMHHKa (uih- 
pHHy ^HarpaMMbi HanpaBJieHHOCTH) npn 3tom yroji 0 , xapaKTepH3yioiHHH 
innpHHy flnarpaMMbi HanpaBJieHHOCTH, onpeflejiaeTCfl H3 ycjiOBHfl 

Tg 20 = a / F, 

npH 3tom 4>otoziho^ pacnojiaraeTca 3a ,zmac|)parMOH Ha paccTOHHHH 
A, o6ecneHHBaiomeM CHHaceHHe njiOTHOCTH CBeTOBoro noTOKa, nona^aiomero 
Ha (j)OTOflHO£ 5 6e3 chh^cchhh BejiHHHHbi cBeTOBOH moiuhocth yKa3aHHoro no- 
TOKa, npH 3TOM 



A = b F / Ak. 



fljifl ycipaHeHHfl bjihahha ae^opMauHH h MeziJieHHbix KOJie6aHHH 3^aHHH h 

KOHCTpyKUHH HOpMHpyCTCH IDHpHHa AHarpaMMbI HanpaBJieHHOCTH OIITHHeCKHX 

nepe^aTHHKOB (pacxoAHMOCTb jiyneii) h npHeMHHKOB (yroji 3peHHfl). ^onyc- 
THMtie 3HaneHHH uiHpHHbi AHarpaMMbi HanpaBJieHHOCTH onTHHecKHx nepcaaT- 

HHKOB H npHeMHHKOB OrpaHHHHBaiOTCfl KaK no MaKCHMyMy, TaK H no MHHHMy- 

My h Bbi6HpaiOTC« KaK 6bmo noKa3aHO Bbiuue, b npe^ejiax ot 30 ao 60 yraoBbix 
MHHyr. MHHHMajibHbie 3HaneHHH uiHpHHbi AHarpaMMbi HanpaBJieHHOCTH o6ec- 
neHHBaiOT OTcyTCTBHc c6oeB cbh3h npn paccomacoBaHHH B3aHMHoro yrjiOBoro 
HaBezteHHa, nponcxoAfliuHX no npHHHHe ae^opMaijHH h Me^JieHHbix KOJie6a- 
hhh 3,aaHHH 5 MaKCHMajibHbie - rapaHrapyiOT Heo6xoAHMbift 3HepreTHHecKHH 
noTeHUHaji. 

B OnTHHeCKOH CHCTeMe CBS3H npH HCnOJIb30BaHHH HeTbipexajieMeHTHbix 

onTHHecKHx npneMonepeflaTHHKOB nni 3 YIY12 ((|)Hr.2 5 4), Ka^bifl H3 KOTopbix 
coctoht H3 nepBoro onraHecKoro nepe^aTHHKa, nepBoro onraHecKoro npneM- 
HHKa, BToporo onTHMecKoro nepe^aTHHKa, BToporo onTHnecKoro npneMHHKa, 
pacnoJiOMceHHbix OTHOCHTejibHO apyr Apyra , KaK 6bijio noKa3aHO Bbiiue, h bm- 
nojiHeHHbix aHajiorHHHO onTHnecKHM nepeAaTHHKaM h onraHecKHM npneMHH- 
KaM ^ByxajieMeHTHbix npneMonepe^aTHHKOB nill, 11112, npouecc nepeAann 

HH(J)OpMaUHH npOHCXOAHT CJieAyKMJJHM o6pa30M, npH 3TOM nOCKOJlbKy CHCTe- 

Ma AynjieKCHa^ h onepaunn nepeAann HH^opMauHH ot oahoto npneMonepe- 
AaTHHKa k ApyroMy b o6ohx HanpaBJieHH^x npoHCXOA^T OAHHaKOBo, paccMOT- 
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jxo 60 yrjioBbix MHHyr, npH stom yroji 0, xapaKTepH3yiomHH umpHHy zma- 
rpaMMLi HanpaBJieHHocTH, TaioKe onpeaejuieTCfl H3 ycnoBHfl 

Tg 2G = a / F, 

npHHeM OnTHHeCKHe npHCMHHKH B HeTbipeX3JieMeHTHOH CHCTeMe BbinOJIHeHBl 

no toh )Ke onTHnecKOH cxeMe, hto h b ^ByxajieMeHTHofi CHCTeMe. 

B npeAJiaraeMOH neTbipex 3JieM chthoh CHCTeMe ocymecTBJiaeTCH 
HHTerpajibHoe cyMMHpoBaHHe cHrHanoB, npHincmiiHX no neTbipeM nyTflM 
pacnpocTpaHeHHH jiyneH, hto no3BOJiaeT peanH30BaTb cxeMy nepe^ann h 
o6pa6oTKH HH(J)opMauHH 5 npn KOTopofi c6oh nepe^aHH HH<j)opMauHH no 

paCCMaTpHBaeMbIM KaHaJiaM CBH3H B03MO>KeH TOJIbKO npH OflHOBpeMeHHOM 

c6oe no Bceivr neTbipeM nyTHM pacnpoTpaHeHHfl JiyneH. 

B ^eMO^yjiaTope AM2 BToporo 11112 cyMMapHbin CHraaji c Bbixoaa 
cyMMaTopa X2 npeo6pa3yeTca b jiorHHecKne ypoBHH Koaa rana «MaHMecTep» 
h noAaeTCH Ha KOHBepTep K2 BToporo 11112, r%e npeo6pa3yeTca b cHraajibi, co- 
OTBeTCTByioiHHe Tpe6oBaHH^M ceTeBbix npoTOKOJiOB h HanpaBJiaeTca b nnfypo- 
Byio HH(J)opaMauHOHHyK) (noTpe6HTejibCKyio) ceTb. 

Ecjih pacciviaTpHBaTb HeTbipex3JieMeHTHyK) cncTeMy nepe^aHH h npneivia 
HH(|)opMauHH b uejiOM (ppa npHeMonepe^aTHMKa h cootbctctbchho neTbipe 
npHeMHHKa h neTbipe nepcaaTHHKa), to ee BbinojiHeHHe no3BOJiaeT o6pa30BaTb 
HHTerpajibHyio cyMMHpyioiuyK) CHCTeMy (Tax KaK cyMMHpoBaHHe 3a cneT reo- 
MCTpHH pacnpocTpaHeHHa Jiynefi, noKa3aHHbix Ha 4>Hr.2, ocymecTBJiaeTCfl b 
kbjkjxom KaHajie cbjoh: onraHecKHH nepcaaTHHK - onranecKHH npHeMHHK), ko- 
Topaa peajiH3yeT cxeMy nepeziaHH h o6pa6oTKH HH(j)opMauHH, npH KOTopofi 

OAHOBpeMeHHblH C60H no BCCM KaHaJiaM B03MO)KeH TOJIbKO npH OflHOBpeMeH- 



hom c6oe no bocbmh nyniM pacnpocTpaHeHHH jiyneH (jiyHH 1, 2, 3, 4, 5 5 6, 7, 8 
Ha 4>hi\2). 

TaKHM o6pa30M 5 6jiaro^apa paccMOTpeHHOMy Bbime cxeMHOMy pemeHHio 
6ecnpoBOZiHOH onraHecKOH .nynneKCHOH chctcmli cbh3h, 3a cneT Hcnonb30Ba- 
hhh Ko^a rana «MaHnecTep» 5 noBbiinaeTCJi ycTOHHHBOCTb k HMnyjibCHbiM no- 
MexaM h o6ecneHHBaTCH MeHbinaa, npH oziHHaKOBbix c npoTOTHnoM cootho- 

UieHHflX CHrHajl / IIiyM, BepOflTHOCTb JIO>KHOH TpeBOrH; HOpMHpOBaHHe IIIHpHHbl 

AHarpaMMbi HanpBJieHHocTH no3BOJiaeT npH hco6xootmom 3HeprcTHHCCKOM 
noTeHUHajie b jihhhh cbh3h o6ecneHHTb OTcyTCTBHe c6oeB cba3h npH pacco- 
rjiacoBaHHH B3aHMHoro yrjioBoro HaBeaeHHa. IlpocTpaHCTBeHHHbiH pa3HOC on- 
THHecKHx nepe^aTHHKOB h npneMHHKOB Ha Ka>KflOM KOHue (nyHKTe) jihhhh 
CBA3H CHHH<aeT Bepo^THocTb c6oa cb>i3h npH nepeceneHHH ee Henpo3paHHbiMH 
npe/iMeTaMH. HcnoJib30BaHHe cneunaJibHOH cxeMbi onranecKoro npneiviHHKa 

n03B0JIfleT CHH3HTb njlOTHOCTb CBeTOBOrO nOTOKa Ha nOBepXHOCTH (^OTOflHOfla 

h noBbicHTb 3a cneT 3Toro pecypc pa6oTbi CBeTOflHO/ja. 06ecneHHBaeTCH chh- 

)KeHHe 3aTpaT Ha npOH3BOtfCTBO B CHJiy TOIX), HTO CBeTOOTOflbl 3HaHHTCJIbHO 

^emeBJie Jia3epoB, h KpOMe Toro, CBeTOflHOflbi, b otjihhhc ot na3epoB nonHO- 
cTbK) 6e3onacHbi .aaace npn HaxoaczjeHMH nepcoHajra b HenocpeacTBeHHOH 6jih- 
30CTH ot onTHMecKHx nepe#aTHHKOB (H3JiyHaTejieH). Ilpn 3tom CHH^caiOTca 3a- 
TpaTbi h Ha 3KcnjiyaTaijHK), t3k KaK ynpomaeTca npoue^ypa B3aHMHoro HaBe- 
ReHHZ, H CHH)KaK>TC5I Tpe60BaHHfl K KOHCTpyKUHHM Ha KOTopbie ycTaHaBJiHBa- 
iotca onmHecKHe npneMHHKH h nepe^aTHHKH. 
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OOPMYJIA H30BPETEHHH 

1. EecnpoBOzmaa flyiuieKCHaa oriTHHecKaa cHCTeMa cbjbh, coaepacaiijafl 
nepBbiH onTHHecKHH npHeMonepeaaTHHK, coctohiuhh H3 _ m nepBO- 

ro onTHHecKoro nepcaaTHHica (onTHHecKoro H3JiyHaTejia) h nepBoro onraHe- 
CKoro npHeMHHKa, cmiHHaiomaacji tcm, hto BBe^eH BTopofi onraHecKHH npne- 
Monepe^aTHHK, aHaJioraMHWH nepBOMy, npHHeM nepBbift h BTopofi onTHHecKHe 
npHeivionepe^aTHHKH pacnojioaceHbi Ha nporaBonojioacHbix KOHijax o6pa30- 
BaHHOH hmh jihhhh onTHHCCKOH cb^3h 5 Bxojx nepBoro onTHHecKoro nepeaaT- 
HHKa Ka^aoro H3 yKa3aHHbix npHeMonepe^aTHHKOB CB*3aH c Bbixo^oM coot- 
BeTCTByiomero KOHBepTepa nepe3 Moayjurrop, bbixo/i nepBoro onTHHecKoro 
npHeMHHKa Kaacfloro, H3 yKa3aHHbix npHeMonepe^aTHHKOB CBH3aH c bxoziom 
cooTBeTCTByiomero fleMO^yjuiTopa, Bbixo^ KOToporo cB*i3aH c bxo^om coot- 
BeTCTByiomero KOHBepTepa, npH 3tom nepBbiH onranecKHH nepe^aTHHK h nep- 
BbiH onraHecKHH npHeMHHK Kaaqjoro H3 yKa3aHHbix npHeMonepeaaTHHKOB 
npocTpaHCTBeHHo pa3HeceHbi h pacnojioaceHbi Ha npaMOH, coeziHHfliomeH hx 
onTHnecKHe och b njiocKocra, nepneHOTKyjiapHofi hx onranecKHM ochm, nep- 
BbiH onraHecKHH nepeaaTHHK Ka^oro H3 yKa3aHHbix npHeMonepe^aTHHKOB 
BbinojiHeH b BH^e nocneflOBaTejibHo ycTaHOBJieHHbix .npyr 3a apyroM h onra- 
necKH CB)i3aHHbix CBeTOflHo^a h onTHHecKoro KOH^eHcopa, npHHeM bxojx CBe- 
mzmoaa flBJiaeTCfl bxoziom nepBoro onranecKoro nepe^aTHHKa, a Bbixoa onTH- 
necKoro KOH^eHcopa hbjihctoi bbixo/iom nepBoro onTHHecKoro nepeziaTHHKa, 
nepBbiH onTHHecKHH npneMHHK Kaacaoro H3 yica3aHHbix npneMonepe^aTHHKOB 
BbinojiHeH b BH,ae nocjieaoBaTejibHO ycTaHOBJieHHbix npyr 3a apyroM h onra- 



necKH CB*3aHHi>ix onTHHecKoro KOH,aeHcopa 5 OTa(|)parMbi h fyoronnom npu/ 

'/ 

3tom paccTOHHHe A McyKjiy (^otootoziom h ^Ha^parMofl, Haxo.zwmeHCH B <J)0- 
KajibHofi njiocKOCTH onTHHecKoro KOH^eHCopa, onpeaejiaeTca no (JmpMyjie 

A = bF/^K, rjxe 

b - zmaivieTp cBeTonyBCTBHTejibHOH njioma^KH 4>OTO^HOzia 5 
JXk — OTajvieTp jihh3w onTHHecKoro KoiizjeHcopa, 

F - (J)OKycHoe paccTOflHHe onTHHecKoro KOH^eHcopa, OTMepaeMoe ot 
JiHH3bi onTHHecKoro KOH^eHcopa jxo ueHTpa oTBepcTH* ^Ha<J)parMbi 3 npn stom 
bxo# onTHHecKoro KOH^eHcopa ^bjihctch bxo^om nepBoro onTHHecKoro npH- 
CMHHKa, a bbixo^ 4)OTOOTo,aa HBJifleTCfl BbixoaoM nepBoro onranecKoro npH- 
eMHHKa Ka^oro H3 yKa3aHHtix npHeMonepeaaTHHKOB, npHHeM iunpHHa wa- 
rpaMMbi HanpaBJieHHOCTH nepBoro onTHHecKoro nepe^aTHHKa h nepBoro onra- 
necKoro npHCMHHKa Ka^oro H3 yica3aHHbix npneMonepe^aTHHROB (J)opMHpy- 
iotcs b npeaejiax ot 30 60 yrjiOBtix MHHyT, npn 3tom yroji 9, xapaiorepH- 
3yiomHH iiiHpHHy OTarpaMMbi HanpaBJieHHOCTH onpeflejiaeTCfl H3 ycjioBHa 

Tg 29 = a / F, ra e 

a - £HaMeTp OTBepcrafl aHa^parMbi, KpOMe Toro, KOHBepTep BbinojmeH 
b BH^e npeo6pa30BaTejia CHrHanoB bxootoh aHCKpeTHofi HH<J)opMauHH b ko- 
^HpoBaHHbift CHraaji c Hcnojib30BaHHeM Ko^a ™na «MaHHecTep» npH nepcaa- 
ne h c B03Mo»CHocTbK> o6paTHoro nepo6pa30BaHH5i CHraajiOB, nocrynaioiuHx c 
bbixoaob cooTBeTCTByiomHx aeMoayjiflTopoB npn npneivie. 



2. CHCTeMa no n.l OTJiHHaioiiiaacfl TeM, hto b KaactfbiH y K33 slh h hh onTHHecKHfi 
npHeMonepcaaTHHK BBozurrca no BTopoMy onTHHecKOMy nepeaaTHHKy h bto- 
poMy onTHHecKOMy npHCMHHKy, BbinojmeHHbiM aHajioraHHO nepBOMy onraHe- 
CKOMy nepe^aTHHKy h nepBOMy onTHHecKOMy npHeMHHKy h cootbctctbchho 
npocTpaHCTBCHHo pacnojioMceHHtiM, npH stom bxor BToporo onraHecKoro ne- 
peAaTHHKa Ka^aoro H3 yica3aHHbix npHeMonepeAaTHHKOB CB*3aH c blixo^om 
cooTBeTCTBjromero MoayjuiTopa, Bbixozibi nepBoro h BToporo onraHecKHx 
npHeMHHKOB Kaagjoro H3 yKa3aHHbix npHeMonepcaaTHHKOB CBJi3aHbi c bxo^om 
cooTBeTCTByiomero ^eMo.ayjWTopa nepe3 cyMMaTop. 
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(54) EecnpoBOAHaa onTHHecKan flynjieKCHan cwcTeivia 

CBH3H. 



PEO>EPAT. 



(57) H3o6peTeHHe othochtca k cHCTeMaM 6ecnpoBO,aHOH 

CBCTOflHOflHOH OTITHHeCKOH CBA3H H M02KCT 6bITb HCIIOJlb30BaHO B 
CHCTeMaX UH^pOBOH CBH3H. CyiUHOCTb H306peTCHHH 3aK JIIOHaeTCH B 

tom ? hto HcnojiB3yK)TCH #Ba oriTHHecKHX npneM onepeflaTHHKa, 
pacnono^eHHbix h BbinouHeHHbix onpeaejieHHbiM o6pa30M Ha 

npOTHBOnOJTO)KHbIX KOHUaX 06pa30BaHH0H J1HHHH OnTHHeCKOH CB5I3H. 

IlpH 3tom, npcaJiaraeMaa onTHHecKaa CHCTeMa cbh3h momcct 6biTb 
BbinoJiHeHa KaK flByxajieMeHTHOH, b KOTopoii Ka>KflbiH H3 yKa3aHHbix 
npHeivionepe^aTMHKOB co,aep)KHT no o^HOMy onTHMCCKOMy nepcaaTHHKy 
(oriTHHecKOMy H3JiynaTejiK)) h onTHnecKOMy npHeMHHKy, npnneM b 
Ka^caoM npHeMonepe,aaTHHKe onTHnecKHH nepe^aTMHK h onmHecKHH 

IlpH eMHHK CB^3aHbI C COOTBeTCTByKDIUHM KOHBepTepOM COOTBCTCTBeHHO 

nepe3 Mo^yji^Top h aeMoayjiflTop, Tax h HeTbipexajieMeHTHOH, b 
KOTopoii k a )K ^ bi h H3 yKa3aHHbix npHeMonepe^aTHHKOB coaepacHT no jiBa 
onTHHecKHx nepe^aTHHKa h res onmHecKHX npweMHHKa, npHneM b 
Ka^OM npHeMO nepe^aTHHKe ziBa onTHnecKHx nepe^aTHHKa h ^Ba 
onTHMecKHX npHCMHHKa CB^3aHbi c KOHBepTepoM cooTBCTCTBeHHO nepe3 
oflHH MozjyJiflTop h nocjiej^oBaTejibHO coe^HHeHHbie cyMMaTop h 




fleMoayjiHTop. ^ocTHraeMWM TexHHnecKHM pe3yjii>TaTOM HBjiaeTCfl 

CHH)KeHHe BepO^THOCTH C60fl CBH3H , nOBMUieHHe yCTOHHHBOCTH K 

noMexaM, cHH^ceHHe 3aTpaT Ha 3KcnjiyaTaijHK> h npoH3BO,ziCTBO. 
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1 WIRELESS DUPLEX 

2 OPTICAL COMMUNICATION SYSTEM 

3 

4 The invention relates to wireless LED optical communication systems and can be used in 

5 digital communication systems, in particular for wireless information exchange, e.g. 

6 between computers that are moving in relation to each other, or are divided by a barrier 

7 impeding the use of wireless communication equipment. 

8 

9 An optical communication system is known, which uses two terminals located on the 

10 ends of an optical communication line (1) formed thereby. Each terminal includes a 

1 1 combination of laser transmitters, which emit a set of laser beams carrying information 

12 signals received at the other terminal which are summed up incoherently. However such 

13 systems must use laser transmitters in order to operate for long periods, these being 

1 4 expensive and technically sophisticated. 
15 

1 6 An optical communication system (2) is known, which is selected as the most common 

17 system used for the device of this type. The known system provides for wireless 

1 8 information exchange and contains the transmitting and receiving components designed 

19 'in the form of an optical transmitter and an optical receiver. The problem with this known 
2 0 system is that environmental conditions influence the stability of communication, when 
2 1 high rates of information transmission, and long range communication are required. In 
2 2 addition such optical communication systems have a short service life with rather high 
2 3 production and operation costs. 

24 

2 5 Among the environmental conditions that degrade communication there are: 
26 

2 7 1 . Atmospheric phenomena, such as fog, rain, snow. These conditions lead to signal 

2 8 attenuation in the communication line. 

2 9 2. Deformations and slow vibrations of buildings and structures, where optical 

30 receivers and optical transmitters (emitters) are installed. These result in a loss or 

3 1 partial reduction of the received signal level due to broken mutual pointing of the 



1 optical receivers and optical transmitters (emitters) at the opposite communication 

2 points. 

3 3. Crossing of the communication lines by non-transparent objects, e.g. birds, which 

4 can bring about abrupt short-time weakening of the signal. 

5 4. Position error and change of the angle at which the beam arrives at the optical 

6 receiver aperture. When the beam passes through convection currents caused by 

7 heat from the sun, for example, fluctuations of the light capacity on the 

8 photodiode of the optical receiver can result causing poor communication quality 

9 where large beam amplitudes are required. 
10 

11 The present invention is aimed at minimizing the communication quality deterioration 

12 that result from the above factors as well as providing a system that is cheap to produce 

1 3 and run. 

14 

15 The common major features for the present invention and the other most similar devices 

16 of this type are a transmitting unit, comprising a first optical transceiver having a first 

17 optical transmitter (optical emitter) and a receiving unit, comprising a first optical 

1 8 receiver are provided, the first optical transmitter and the first optical receiver form the 

19 first optical transceiver (TS1). The distinction of the applied invention from the most 
2 0 similar devices of this type that enables to obtain the specified technical characteristics is 

21 in the second optical transceiver (TS2) similar to the first one having been introduced, the 

22 first and the second optical transceivers being located at the opposite ends of optical 
2 3 communication link formed thereby; the first optical transceiver input of each of the 
2 4 above-mentioned transceivers is connected to the respective converter output via 
2 5 modulator; optical receiver input of each of the said transceivers is connected to output of 
2 6 the respective demodulator, which output is connected to the respective converter input; 
2 7 the first optical transmitter and the first optical receiver of each of the above transceivers 
2 8 are spaced accordingly (distance d>30 cm) and lie along a straight line that connects their 
2 9 optical axes in a plane perpendicular to their optical axes; the first optical transmitter of 

30 each of the above transceivers is designed as optically linked light emitting diode and 

31 optical condenser (3) connected in series, LED input being the first optical transmitter 

32 input while optical condenser output being the first optical transmitter output; the first 

33 optical receiver of each of the transceivers specified herein is designed as optically linked 

34 optical condenser, stop and photodiode installed in series, distance A between photodiode 



1 and stop that lies in the focal plate of optical condenser being calculated according to the 

2 formula: 

3 

4 A = b F / D c , where 

5 

6 b - is the diameter of photodiode light-sensitive area; 

7 D c - is the diameter of optical condenser lens; 

8 F - is the focal distance of optical condenser measured from the lens of optical 

9 condenser to the center of stop aperture, while optical condenser input is the first optical 

1 0 receiver input and photodiode output is the first optical receiver output of each of the 

1 1 above transceivers, width of directional pattern of the first optical transmitter and the first 

12 optical receiver of each of the above transceivers being formed within the range of 30 to 

13 60 angular minutes, while angle 0 that represents width of directional pattern is to be 

1 4 determined from the condition: 
15 

16 tg20 = a/F, where 
17 

18 a - is the diameter of stop aperture; 

19 F - is the focal distance of optical condenser measured from the lens of optical condenser 
2 0 to the center of stop aperture. In addition to that, converter is designed as a converter that 

21 converts input digital data signal when received into a coded signal with the use of 

22 Manchester-type code and also ensures reverse conversion of signals applied from 
2 3 outputs of the respective demodulators when received. 

24 In one embodiment of the present invention, the optical system is a two-element system, 

25 as it uses one optical transmitter (optical emitter) and one optical receiver in each optical 
2 6 transceiver thereby forming two communication channels. When a two-element optical 

27 transceiver is used, the spacing of the optical transmitter and the optical receiver creates 

28 its own route of beam transmission for each beam of the duplex wireless optical 

2 9 communication line and therefore creates two communication channels. The probability 

30 of simultaneous emergence of conditions for maximum deviation of the beam in both 

31 transmission directions and thus the probability of simultaneous communication failure in 

32 both channels, is reduced as compared to the case of transmission along a single, 

3 3 common route. 



1 

2 In another embodiment of the present invention, the optical system is a four-element 

3 system. In this case, each of the said transceivers is equipped with a second optical 

4 transmitter and a second optical receiver similar to the first optical transmitter and the 

5 first optical receiver, which will together form four communication channels. In this 

6 embodiment, the optical transmitters and receivers of each transceiver are spaced on a 

7 plane perpendicular to their optical axes in relation to the straight line connecting their 

8 optical axes on the plane. The optical transmitters and receivers of the first transceiver are 

9 arranged in the following order: first optical receiver; first optical transmitter; second 

10 optical receiver; and second optical transmitter. In the second transceiver in relation to 

1 1 the first transceiver, the optical transmitters and receivers are arranged in the following 

12 order: first optical transmitter; first optical receiver; second optical transmitter; and 

13 second optical receiver (the order of the first and the second transceivers could be 

14 reversed). The spacing between each component of each transceiver is defined as being 

15 d/2, where d >30 cm. The outputs of the photodiodes of the first and second optical 

16 receivers of each of the said transceivers are connected to the input of the respective 

1 7 demodulator through a summator; the outputs of the second optical transmitter in each of 

1 8 the said transceivers are connected to the relevant modulator. 
19 

2 0 The invention will now be described by way reference to the accompanying drawings in 

2 1 which Fig. 1 represents a first embodiment of the present invention having a pair of two- 

22 element transceivers showing the location (spacing) of the optical transmitters (optical 

23 emitters) and the optical receivers of the transceivers as well as the transmission 

24 geometry of optical beams emitted by the optical transmitters; Fig. 2 shows a second 
2 5 embodiment of the present invention having two four-element transceivers, the location 
2 6 (spacing) of the optical transmitters (optical emitters) and the optical receivers in the 

27 optical communication system is also shown along with the transmission geometry of 

28 optical beams emitted by the optical transmitters; Fig. 3 is a flow chart of the optical 
2 9 communication system for two-element transceivers of Fig. 1 ; Fig. 4 is a flow chart of the 

30 optical communication system for four-element transceivers of Fig 2; and Fig. 5 shows an 

3 1 optical receiver (location of the optical receiver elements) used in the embodiment of the 

32 present invention illustrated in Figs. 1 through 4. 
33 

34 The above-mentioned figures use the following designation: 



1 

2 TS1 - the first transceiver; 

3 TS2 - the second transceiver; 

4 OR1 1 - the first optical receiver of the first TS 1 ; 

5 OT1 1 - the first optical transmitter of the first TS 1 ; 

6 OR21 - the first optical receiver of the second TS2; 

7 OT21 - the first optical transmitter of the second TS2; 

8 OR 12 - the first optical receiver of the second TS 1 ; 

9 OT12 - the first optical transmitter of the second TS1 ; 

1 0 OR22 - the second optical receiver of the second TS2; 

1 1 OT22 - the second optical transmitter of the second TS2; 

12 Ml- modulator of the first TS 1 ; 

1 3 M2 - modulator of the second TS2; 

14 DM 1 - demodulator of the first TS 1 ; 

1 5 DM2 - demodulator of the second TS2; 

16 SI- summator of the first TS 1 ; 

17 22 - summator of the second TS2; 

18 PD - photodiodes of the respective optical receivers (PD1 1, PD12, PD21, PD22) 

19 OC - optical condensors of the respective optical transmitters (OCll 5 OC21, OC12, 

20 OC22) and optical condensors of the respective optical receivers (OC11, OC21, OC12, 

21 OC22); 

22 CI- converter of the first transceiver TS 1 ; 

23 C2 - converter of the second transceiver TS2; 

24 LED - light emitting diode of the respective optical transmitters (OTH, OT12, OT21, 

25 OT22); 

2 6 a - diameter of stop aperture; 

27 b - diameter of photodiode light-sensitive area; 

28 F - focal distance of the optical condenser measured from the optical condenser lens to 
2 9 the center of the stop aperture; 

30 D c - diameter of the optical condenser lens. 
31 

32 Referring to Fig. 3, the Wireless Optical Duplex Communication System uses two- 

33 element transceivers each of which are connected to optical transceiver, modulator, 

34 demodulator and converter, the combination of optical transceiver, modulator, 



1 demodulator and converter being referred to as a semi-set. The first and second optical 

2 transceivers (TS1 and TS2) are located facing each other at the opposite ends of the 

3 optical communication line formed by them. The converters are connected to the digital 

4 information exchange network (transmission and reception). Since the system is duplex, 

5 and the operations of information transmission and reception from one semi-set to the 

6 other are the same in both directions, the information transmission process will be 

7 explained with reference to the communication line (channel) from the first semi-set to 

8 the second with two-element transceivers (TS1 and TS2). The input information (input 

9 digital signal) comes to a converter (CI) of the first semi-set connected to the first optical 

10 transceiver (TS1), where it is coded utilizing Manchester-type code. The input 

11 information is then fed at pre-defined logical levels to Modulator Ml which controls the 

12 emission of LED 1 1 which is the part of the optical transmitter (optical emitter) OT1 1 in 

13 such a way that during transmission of logical «1» light pulses are emitted in the first half 

14 of the given clock interval, and during transmission of logical «0» light pulses are 

15 transmitted in the second half of the given clock interval. The signal emitted by LED 

16 comes to optical condenser OC11 of the first optical transmitter OT11. The optical 

17 condenser forms the beam angle of the optical transmitter (optical emitter) to be between 

18 30 and 60 angular minutes. Manchester-type coding is used, because it ensures resistance 

19 to impulse noise and reduces the probability of false alarms at the signal-to-noise ratios 
2 0 found in devices of this type. In the Manchester-type code the leading edge of the signal, 

21 is used for coding unities and zeros. During such coding, the bit period (time to transmit 

22 one bit of data) is divided into two parts. Information is coded by potential differences 

23 happening in the middle of each bit period. A unity is coded by a change from the low 
2 4 level to the high one, and zero by the reverse change. At the beginning of each bit period, 
25 there may be a service signal drop, if several unities or zeros are to be transmitted. Since 
2 6 the signal is changed at least once per bit period such a code possesses good self- 
27 synchronizing qualities and advantageously, allows the use of two signal levels for data 
2 8 transmission. 

29 

30 The optical radiation of the first optical transmitter OT11 (of the first transceiver TS1) 

31 irradiates the optical condenser OC12 of the first optical receiver OR 12 (of the second 

32 transceiver TS2, see beam 2 in Fig. 1). The optical energy collected by the optical 

33 condenser of the first optical receiver of the second transceiver TS2 is directed through 

34 the stop aperture to a photodiode PD12, transformed into an electric signal, and 



1 thereafter directed to demodulator DM2. The optical condenser of the optical receiver 

2 forms beam angle between 30 and 60 angular minutes. In the demodulator DM2 of the 

3 second transceiver TS2 the signal is transformed into the logical levels of the 

4 Manchester-type code and fed to converter C2 of the second optical transceiver TS2, 

5 where it is transformed into signals meeting the network protocol requirements and 

6 channeled to the digital information network. To reduce the probability of 

7 communication failures in case communication lines are crossed by non-transparent 

8 objects, the optical receiver and optical transmitter of each semi-set are spaced apart on a 

9 plane perpendicular to their optical axes (to a distance d >30 cm) that reduces the 
10 probability of simultaneous failure in both channels of the duplex communication line. 
11 

12 When a two-element optical transceiver is used, the spacing of the optical devices creates 

13 a separate route of beam transmission for each channel of the duplex communication line 

14 (beam 1, beam 2 in Fig. 1). The probability of simultaneous emergence of conditions for 

15 the maximum beam deviation in both routes of transmission, and, thus, the probability of 

16 a simultaneous communication failure in both channels, is reduced as compared to the 

1 7 case of transmission along a common route. 
18 

19 In the essence, the present invention, with two-element transceivers using two routes (two 

2 0 communication channels) of beam transmission (beams 1, 2 in Fig. 1) provides for 

21 integral summation of signals by two spaced beam transmission routes. The integral 

22 summation thus formed in the communication system realizes the information 
2 3 transmission, reception and processing scheme, in which simultaneous failures in both 
24 channels are possible only in case of simultaneous communication failures in both beam 
2 5 transmission routes. 

26 

27 A special optical scheme is used for each of the optical receivers (Fig. 5), in which a stop 

28 is installed in the focal plane of the lens, forming the visual angle of the optical receiver 
2 9 (the beam angle). Angle 0 characterizing the beam angle is defined from the condition: 

30 

31 Tg20 = a/F, 

32 



1 the photodiode is located behind the stop at distance A providing for reduced density of 

2 the light flow falling on the photodiode, without reducing the value of the light capacity 

3 of the said flow, where 
4 

5 A = b F /D c . 

6 

7 To remove the effect of deformations and slow vibrations of buildings and structures, the 

8 beam angle of optical transmitters (beam divergence) and receivers (visual angle) is 

9 standardized. Allowable values of the beam angle of the optical transmitters and receivers 

10 are limited to maximum and minimum values and are selected using the above equation 

11 to be between 30 and 60 angular minutes in this example. The minimum value of the 

12 beam angle is a practical limit which ensures the absence of communication failures in 

1 3 case of an error of mutual angular pointing caused by deformations and slow vibrations 

14 of buildings or position errors and change of the angle of arrival of the light beam to the 

1 5 aperture of the optical receiver when the beam passes through turbulent atmosphere; the 

1 6 maximum beam angle value is set to provide sufficient power in the communications line 

17 to allow effective communication. 

18 In an optical communication system where four-element optical transceivers TS1, TS2 

19 are used (Fig. 2, 4), each consisting of the first optical transmitter, the first optical 
2 0 receiver, the second optical transmitter, and the second optical receive are located as 

2 1 shown above and are similar to the optical transmitters and optical receivers of the two- 

22 element transceivers TS1, TS2. The information transmission process is as follows, and, 
2 3 since the system is duplex and the operations of information transmission from one 
2 4 transceiver to the other are the same in both directions, the information transmission 
25 process will be described with reference to the communication channel from the first 
2 6 transceiver TS1 to the second transceiver TS2 (Fig. 2, 4). 

27 The information (signal) from a digital network comes to converter CI of the first optical 

28 transceiver TS1, where it is coded using the Manchester-type code and then fed to 
2 9 Modulator Ml of the first optical transceiver TS1 to control emission of LED 11 and 

30 LED 12 of the first and second optical transmitters OT11 and OT12 through the 

31 respective optical condensers OC1 1 and OC12 in such a way that during transmission of 

32 logical «1» light impulses are emitted in the first half of the given clock interval, and 

33 during transmission of logical «0» light impulses are transmitted in the second half. 



1 Optical condensers OC11 and OC12 of the first and second optical transmitters OT11 

2 and OT12 respectively, form the beam angle of each optical transmitter (optical emitter) 

3 at between 30 and 60 angular minutes. Manchester-type coding is used as shown above, 

4 because it ensures resistance to impulse noise and reduces the probability of false alarm. 

5 The optical radiation of each of the optical transmitters OT1 1 and OT12 irradiates optical 

6 condensers OC2 1 and OC22 of the first and second optical receivers OR2 1 and OR22 of 

7 the second optical transceiver TS2 (beams 1, 2, 3 and 4 in Fig.2). The optical energy 

8 collected by the respective optical condensers is directed through the respective stop 

9 apertures to respective photodiodes PD21 and PD22 transformed into electric signals 

10 summed later in electronic summator £2 of the second optical transceiver TS2. The 

11 summator implements the information transmission and processing scheme. Optical 

12 condensers OC 21 and OC22 form the beam angle of the respective optical receivers 

13 between 30 and 60 angular minutes, and angle 0 characterizing the beam angle is also 

1 4 defined from the condition: 

15 Tg20 = a/F, 

1 6 the optical receivers in the four-element system being similar to those in the two-element 

17 system. 

18 In the proposed four-element system, integral summation of signals coming via the four 

19 beam transmission routes is made, which makes it possible to realize an information 
2 0 transmission and processing scheme that prevents failure of information transmission 
2 1 through the said communication channels except in case of simultaneous failures in all 
2 2 the four beam transmission routes. 

2 3 In demodulator DM2 of the second optical transceiver TS2 the signal from the summator 

2 4 Z2 output is transformed into the logical levels of the Manchester-type code and fed to 

25 converter C2 of the second optical transceiver TS2, where it is transformed into signals 

2 6 meeting the network protocol requirements and channeled to the digital information 

2 7 (user) network. 

28 If we regard the four-element information transmission and reception system as a whole 

2 9 (two transceivers and four respective transmitters and four receivers), its realization 

30 allows for the formation of an integral summing system (since summation due to the 

31 beam transmission geometry shown in Fig. 2 is made in each communication channel: 



1 optical transmitter - optical receiver), which embodies the information transmission and 

2 processing system, where a simultaneous failure in all the channels is possible only in 

3 case of simultaneous failures in eight beam transmission routes (beams 1, 2, 3, 4, 5, 6, 7 

4 and 8 in Fig. 2). 

5 Thus, due to the design of the Wireless Optical Duplex Communication System and the 

6 use of the Manchester-type code, resistance to impulse noise is increased, and the 

7 probability of probability of false alarms is lowered at the signal-to-noise ratios found in 

8 devices of this type. The standard value of the beam angle ensures the absence of 

9 communication failures in case of an error of mutual angular pointing and provides 

10 sufficient power in the communications line to allow effective communication. Spacing 

11 of the optical transmitters and receivers at each end (point) of the communication line 

12 reduces the probability of failures, when the line is crossed by non-transparent objects. 

1 3 The use of a special optical receiver circuit helps reduce the density of the light flow on 

14 the photodiode surface and increases the LED operation resource. Production costs are 

1 5 reduced due to the fact that LEDs are much cheaper than lasers to manufacture and unlike 

1 6 lasers, are safe even for personnel located in close proximity to the optical transmitters 

17 (emitters). Operation costs are also lowered, since the mutual pointing procedure is 

1 8 simplified and the requirements for the structures upon which the optical transmitters and 

1 9 receivers are installed are less strict. 




1 CLAIMS 

2 

3 1. Wireless Duplex Optical Communication System comprising a first optical transceiver 

4 that consists of a first optical transmitter (optical emitter) and a first optical receiver 

5 distinctive in a second optical transceiver similar to the first one having been 

6 introduced, a first and a second optical transceivers being located at the opposite ends 

7 of optical communication link formed thereby; the first optical transceiver input of 

8 each of the above-mentioned transceivers is connected to the respective converter 
^ 9 output via modulator; optical receiver input of each of the said transceivers is 

10 connected to output of the respective demodulator, which output is connected to the 

1 1 respective converter input; the first optical transmitter and the first optical receiver of 

12 each of the above transceivers are spaced accordingly and lie along a straight line that 

13 connects their optical axes in a plane perpendicular to their optical axes; the first 

14 optical transmitter of each of the above transceivers is designed as optically linked 

1 5 light emitting diode and optical condenser connected in series, LED input being the 

16 first optical transmitter input while optical condenser output being the first optical 

1 7 transmitter output; the first optical receiver of each of the transceivers specified herein 

18 is designed as optically linked optical condenser, stop and photodiode installed in 

1 9 series, distance A between photodiode and stop that lies in the focal plate of optical 
4) 2 0 condenser being calculated according to the formula: 

21 

22 A = b F/D c , where 
23 

2 4 b - is the diameter of the photodiode light-sensitive area; 

25 D c - is the diameter of optical condenser lens; 

2 6 F - is the focal distance of optical condenser measured from the lens of optical 

27 condenser to the center of stop aperture, while optical condenser input is the first optical 

2 8 receiver input and photodiode output is the first optical receiver output of each of the 

2 9 above transceivers, beam angle of the first optical transmitter and the first optical receiver 

30 of each of the above transceivers being formed within the range of 30 to 60 angular 

31 minutes, while angle 9 that represents beam angle is to be determined from the condition: 
32 

33 T g 29 = a/F, where 



a - is the diameter of stop aperture; in addition to that, converter is designed as a 
converter that converts input digital data signal when received into a coded signal with 
the use of Manchester-type code and also ensures reverse conversion of signals applied 
from outputs of the respective demodulators when received. 

2. The system as claimed in Claim 1 distinctive in the second optical transmitter and the 
second optical receivers having been introduced in the above-mentioned transceiver, 
designed in the manner similar to the first optical transmitter and the first optical receiver, 
and spaced accordingly; the second optical input of each of the above transceivers is 
connected to the respective modulator output, and outputs of the first and the second 
optical receivers of each of the above-mentioned transceivers are linked to the respective 
demodulator input via summator. 



1 (54) Wireless Duplex Optical Communication System 

2 ABSTRACT. 

3 (57) The present invention relates to wireless LED optical communication systems and 

4 can be used in digital communication systems. The essence of the invention is in using 

5 two optical transceivers located at the opposite ends of an optical communication line. 

6 The optical communication system can be either two-element, when each of the said 

7 transceivers contains one optical transmitter (emitter) and one optical receiver, or it can 

8 be four-element, where each of the said transceivers contains two optical transmitters and 

9 two optical receivers; in each transceiver two optical transmitters and two optical 

10 receivers are connected to converter, respectively, via a modulator and summator and 

1 1 demodulator connected in series. As a result the invention helps to reduce the probability 

12 of communication failure, higher noise resistance, and lower operation and production 

13 costs. 
14 

1 5 1 Application for a patent, formulae, 5 illustrations 
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